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ࠝ┠ⓗࠞ
1971 ᖺ࡟ Fontan ࡽࡀ୕ᑤᘚ㛢㙐⑕࡟ᑐࡍࡿ Fontan ᡭ⾡ࢆሗ࿌ࡋ࡚௨᮶ࠊᡭ⾡ᡂ⦼ࡢྥ
ୖ࡜࡜ࡶ࡟ࠊ༢ᚰᐊᙧែࢆ᭷ࡍࡿከࡃࡢ㔜⑕ඛኳᛶᚰ⑌ᝈ࡟ࡑࡢ㐺ᛂࡀᣑ኱ࡉࢀ࡚ࡁࡓࠋ
⌧ᅾࠊ᪂⏕ඣᮇࡣ⫵⾑ὶࡢࢥࣥࢺ࣮ࣟࣝ㸦⫵ື⬦⤠ᢋᡭ⾡࠶ࡿ࠸ࡣ Blalock-Taussig ࢩࣕ
ࣥࢺᡭ⾡㸧ࢆ⾜࠸ࠊGlenn ᡭ⾡ࢆ⤒࡚ Fontan ᡭ⾡ࢆ᏶ᡂࡉࡏࡿẁ㝵ⓗ࢔ࣉ࣮ࣟࢳࡀ୍⯡
ⓗ࡛࠶ࡿࡀࠊ⫵ᚠ⎔ࢆᢸᙜࡍࡿᚰᐊࢆ᭷ࡉ࡞࠸ Fontan ᚠ⎔࡟࠾࠸࡚ࡣ⫵⾑⟶᢬ᢠ㸦PVR㸧
ࡢୖ᪼ࡀࡋࡤࡋࡤ⮴࿨ⓗ࡞⤖ᯝࢆࡶࡓࡽࡍࡇ࡜࡟࡞ࡿࠋ࢚ࣥࢻࢭࣜࣥ-1㸦ET-1㸧ࡣ 1988
ᖺ࡟ Yanagisawa ࡽ࡟ࡼࡾሗ࿌ࡉࢀࡓ 21 ಶࡢ࢔࣑ࣀ㓟࡛ᵓᡂࡉࢀࡿᙉ࠸⾑⟶཰⦰స⏝࠾
ࡼࡧ⣽⬊ศ⿣ࢆಁࡍస⏝ࡢ࠶ࡿ≀㉁࡛࠶ࡾࠊ⫵ື⬦ᛶ⫵㧗⾑ᅽ⑕౛࡟࠾࠸࡚㔜せ࡞ᙺ๭
ࢆᯝࡓࡍࡇ࡜ࡀ▱ࡽࢀ࡚࠸ࡿࠋET-1 ࡣ Fontan ᚠ⎔࡟࠾࠸࡚ PVR ࡢୖ᪼ࢆಁࡍ࡜ሗ࿌ࡉ
ࢀࠊⰋዲ࡞ Fontan ᚠ⎔ࡢ⥔ᣢࡢࡓࡵ࡟ࡣ ET-1 ࡀప࠸ࡇ࡜ࡀ㔜せ࡛࠶ࡿࠋ㏆ᖺࠊFontan
ᡭ⾡ᚋࡢᝈ⪅ࡢ๗᳨⫵⤌⧊࡛⫵ື⬦୰⭷ࡢ⫧ཌ࠾ࡼࡧ ET-1 ࡢ㐣๫Ⓨ⌧ࡀศ࠿ࡗ࡚ࡁࡓࠋ
ࡋ࠿ࡋࠊFontan ⾡ᚋᩘᖺ௨ෆࡢࡢ⫵⏕᳨࡟࠾ࡅࡿ ET ࢩࢫࢸ࣒࡟ࡘ࠸࡚ࡣሗ࿌ࡀ࡞ࡃࠊ
࠸ࡲࡔ୙࡛᫂࠶ࡿࠋᮏ◊✲ࡢ┠ⓗࡣࠊET-1 ࡀ Fontan ᚠ⎔࡟࠾࠸࡚㔜せ࡞ᙺ๭ࢆᢸࡗ࡚
࠸ࡿ࠿࡝࠺࠿ࢆᝈඣࡢ⾑ᾮ࠾ࡼࡧ⫵⤌⧊ࢆ⏝࠸࡚ホ౯ࡍࡿࡇ࡜࡛࠶ࡿࠋ
ࠝ᪉ἲࠞ
◊✲ 1. ༢ᚰᐊᙧែࢆ᭷ࡍࡿඛኳᛶᚰ⑌ᝈ 32 ⑕౛ࡢ⫵ື⬦࡛᥇ྲྀࡋࡓ⾑Ύࡢ ET-1 ࢆ
ELISA ἲ࡟࡚ ᐃࡋࡓࠋẚ㍑ᑐ↷⩌࡜ࡋ࡚஧ᚰᐊᙧែࢆ᭷ࡍࡿ 28 ⑕౛㸦Bi-ventricular;
BV)⩌㸧ࡢ ET-1 ࢆ ᐃࡋࡓࠋ32 ⑕౛୰ 16 ⑕౛ࡣ Fontan ᡭ⾡࡟฿㐩ࡋࡓ⑕౛㸦Fontan
⩌㸧࡛ࠊ16 ⑕౛ࡣ Glenn ᡭ⾡ᚋ࡛࠿ࡘ Fontan ᡭ⾡࡟฿㐩ࡋ࡚࠸࡞࠸⑕౛㸦Glenn ⩌㸧࡛
࠶ࡗࡓࠋET-1 ⃰ᗘ࡜௚ࡢ࢝ࢸ࣮ࢸࣝࢹ࣮ࢱࡢ㛵ಀࢆホ౯ࡋࡓࠋ
◊✲ 2. ༢ᚰᐊᙧែࢆ᭷ࡍࡿඛኳᛶᚰ⑌ᝈ 12 ⑕౛㸦Fontan ᚠ⎔ 5 ⑕౛ࠊGlenn ᚠ⎔ 7 ⑕
౛㸧ࡢ⫵⤌⧊࡟ᑐࡋࠊ⤌⧊Ꮫⓗ࠾ࡼࡧ⺯ගච␿⤌⧊໬Ꮫⓗ◊✲ࢆ⾜ࡗࡓࠋ12 ౛ࡍ࡭࡚⏕
᳨⤌⧊࡛ࠊࢥࣥࢺ࣮ࣟࣝ⩌࡜ࡋ࡚ᚰ⑌ᝈࡢ࡞࠸๗᳨ 13 ⑕౛࡟࠾ࡅࡿ⫵⤌⧊ࡢホ౯ࢆ⾜
ࡗࡓࠋ༢ᚰᐊ⩌ࡢ࠺ࡕ 4 ౛ࡀ⤒㐣୙Ⰻࡢ⑕౛࡛ࠊ2 ౛ࡀ Fontan ᡭ⾡┤ᚋ࡟Ṛஸࡶࡋࡃࡣ
Glenn ᚠ⎔࡬ࡢ take down ࢆవ൤࡞ࡃࡉࢀࡓ⑕౛࡛ࠊ௚ 2 ౛ࡣᚰ୙඲࠶ࡿ࠸ࡣ⫵㧗⾑ᅽ
ࡢࡓࡵ࡟ Fontan ᡭ⾡࡬㐍ࡵ࡞࠸⑕౛࡛࠶ࡗࡓࠋ࣐࣊ࢺ࢟ࢩ࣭࢚ࣜࣥ࢜ࢪࣥࠊ࢚ࣛࢫࢳ
࣭࢝࣡ࣥࢠ࣮ࢯࣥ࠶ࡿ࠸ࡣ࣐ࢵࢯࣥࢺࣜࢡ࣮࣒ࣟᰁⰍࢆ⾜࠸ࠊYamaki ࡢሗ࿌ࡋࡓィ⟬
ᘧ࡟ᇶ࡙ࡁ༙ᚄ 100 ੇࡢ⫵ື⬦୰⭷ࡢཌࡉ(Dr = 100ȣm)ࢆồࡵࠊ13 ੇࡼࡾࡶ኱ࡁ࠸⑕౛ࢆ
⫧ཌ࠶ࡾ࡜ࡋࡓࠋࡲࡓࠊ⺯ගච␿⤌⧊໬Ꮫࡢᡭἲࢆ⏝࠸࡚ ET-1 ࡢศᕸࢆㄪ࡭ࡓࠋࡉࡽ
࡟༢ᚰᐊᙧែࢆ᭷ࡍࡿ 12 ⑕౛୰ 10 ⑕౛࡟࠾࠸࡚ࠊreal-time PCR ἲ࡛ ET-1ࠊET ཷᐜయ
A ࠾ࡼࡧ BࠊET ኚ᥮㓝⣲-1ࠊ⾑⟶ෆ⓶ᆺ nitric oxide synthaseࠊIL-6 Ⓨ⌧ࡢᐃ㔞ホ౯ࢆ⾜
ࡗࡓࠋ
ࠝ⤖ᯝࠞ
⤖ᯝ 1. Fontan ⩌࡟࠾ࡅࡿ ET-1 ࡜ᖹᆒ⫵ື⬦ᅽ࡟࠾࠸࡚᭱ࠊ ࡶᙉ࠸ṇࡢ┦㛵ࢆㄆࡵࡓ㸦p
< 0.01, r = 0.796㸧㸦ᅗ 1A, B, C㸧ࠋBVࠊGlennࠊFontan ࡢྛ⩌࡟࠾ࡅࡿ⫵ື⬦ࡢ ET-1 ⃰ᗘ
ㄽ ᩥ ෆ ᐜ ࡢ せ ᪨
ࡣࡑࢀࡒࢀࠊ0.9 ± 0.5ࠊ1.1 ± 0.6ࠊ1.7 ± 1.2 pg/mL ࡛࠶ࡗࡓࠋFontan ⩌ࡣ BV ⩌ࡼࡾࡶ᭷
ព࡟㧗್࡛࠶ࡗࡓ㸦p = 0.0065㸧㸦ᅗ 1D㸧ࠋ 
 
ᅗ 1 A, BV ⩌࡟࠾ࡅࡿ ET-1 ࡜ᖹᆒ⫵ື⬦ᅽࡢ㛵ಀ; B, Glenn ⩌࡟࠾ࡅࡿ ET-1 ࡜ᖹᆒ⫵
ື⬦ᅽࡢ㛵ಀ; C, Fontan ⩌࡟࠾ࡅࡿ ET-1 ࡜ᖹᆒ⫵ື⬦ᅽࡢ㛵ಀ; D, ⫵ື⬦ෆ ET-1 ⃰ᗘ 
⤖ᯝ 2. ༢ᚰᐊ⩌࡜ࢥࣥࢺ࣮ࣟࣝ⩌ࡢ Dr = 100ȣmࡢᖹᆒࡣࡑࢀࡒࢀ 12.7 ± 6.8 ੇ, 8.4 ± 1.0
ੇ࡛࠶ࡾࠊ᭷ព࡟༢ᚰᐊ⩌࡛⫧ཌࡋ࡚࠸ࡓS ࠋ⮫ᗋ⤒㐣ࡀ୙Ⰻ࡞ 4 ౛୰ 3 ⑕
౛࡛ࡣࠊ⣙ 20 ੇࡢⴭ᫂࡞⫧ཌࡀほᐹࡉࢀࡓࠋ⮫ᗋ⤒㐣ࡢⰋዲ࡞⑕౛࡛ࡣࠊ1 ౛ࢆ㝖ࡁ
7 ౛࡛⫵ື⬦୰⭷ࡢⴭ᫂࡞⫧ཌࡣ࡞ࡃࠊࢥࣥࢺ࣮ࣟࣝ⩌࡛ࡶྠᵝ࡛࠶ࡗࡓࠋ⮫ᗋ⤒㐣ࡀ
୙Ⰻ࡞ 4 ౛୰ 3 ⑕౛࡛ࡣࠊreal-time PCR ࡛ ET-1 ࡢ mRNA ࡶ㧗Ⓨ⌧ࡋ࡚࠾ࡾࠊࡑࡢᒁᅾ
ࡣ⫵ື⬦୰⭷࠾ࡼࡧෆ⭷࡛࠶ࡗࡓࠋࡲࡓ Fontan ᚠ⎔ࡣᡂ❧ࡋ࡚࠸ࡿࡶࡢࡢ෌ᗘࡢᡣᐊ
ᘚ⨨᥮㸦ேᕤᘚࢧ࢖ࢬ࢔ࢵࣉ㸧ࢆせࡋࡓ 2 ⑕౛࡟࠾࠸࡚ࡶࠊET-1 ࠾ࡼࡧ IL-6 ࡀ㐣๫Ⓨ
⌧ࡋ࡚࠸ࡓࠋ୍᪉ࠊFontan ᚠ⎔ࡀⰋዲ࡛࠶ࡿ࡟ࡶ㛵ࢃࡽࡎ ET-A ࠾ࡼࡧ B ཷᐜయࡢ㐣๫
Ⓨ⌧ࡀ 2 ⑕౛࡟ㄆࡵࡽࢀࡓࠋ
ࠝ⥲ᣓࠞ 
Fontan ᚠ⎔ࡢ⥔ᣢ࡟ᑐࡋ࡚୙฼࡟స⏝ࡍࡿ⫵㧗⾑ᅽࡢቑᝏࡢ࣓࢝ࢽࢬ࣒ࡢ୍ࡘ࡜ࡋ࡚ࠊ
⫵ື⬦ࡢ shear stress ࡢୖ᪼࡟ࡼࡿᶵᲔⓗ࡞่⃭ࡀࡉࡽ࡞ࡿ ET-1 ࡢ⏘⏕ࢆᘬࡁ㉳ࡇࡋࠊ
ࡑࡢ⤖ᯝ࡜ࡋ࡚ࠊ⫵ື⬦୰⭷ࢆ⫧ཌࡉࡏࡿྍ⬟ᛶࡀ♧၀ࡉࢀࡓࠋࡲࡓࠊࡇࢀࡽࡢኚ໬ࡣ
Fontan⾡ᚋᩘᖺ௨ෆ࡟ㄆࡵࡽࢀࡿࡇ࡜࠿ࡽୖࠊ ᪼ࡍࡿET-1࡬࡝ࡢࡼ࠺࡟ᑐᛂࡍࡿ࠿ࡀࠊ
Fontan ᚠ⎔ࡢ⥔ᣢ࡟㔜せ࡜⪃࠼ࡽࢀࡓࠋ௒ᚋࡣࠊshear stress ௨እࡢ࡝ࡢࡼ࠺࡞ᅉᏊࡀ ET-
1 ୖ᪼࡟㛵୚ࡋ࡚࠸ࡿ࠿ࠊࡲࡓ ET-1 ௨እࡢ⫵㧗⾑ᅽቑᝏ࡟㛵୚ࡍࡿᅉᏊ࡜ࡢ㛵㐃ࡶ᫂
ࡽ࠿࡟ࡍࡿᚲせࡀ࠶ࡿࠋ 
 
